Oxytocin and a C-terminal derivative (Z-prolyl-D-leucine) attenuate tolerance to and dependence on morphine and interact with dopaminergic neurotransmission in the mouse brain.
The effects of oxytocin (OXT) and of dipeptides derived from the C-terminal portion of oxytocin (Z-prolyl-leucine and Z-prolyl-D-leucine) on the development of acute and chronic tolerance to, and dependence on morphine were tested in the mouse. Oxytocin and the dipeptides attenuated the development of acute and chronic tolerance to the antinociceptive effect of morphine and delayed the onset of the naloxone-precipitated withdrawal syndrome. Both oxytocin and Z-prolyl-D-leucine affected drug-induced behavioural responses related to dopamine (DA) in the brain. Thus, oxytocin potentiated the hypermotility induced by a large dose of apomorphine and decreased the supersensitivity of the DA receptors. Small doses of Z-prolyl-D-leucine inhibited the hypomotility elicited by a small dose of apomorphine and potentiated the hyperactivity induced by amphetamine. The data indicate that both oxytocin and Z-prolyl-D-leucine affect tolerance to and dependence on morphine. While oxytocin interacts mainly with postsynaptic DA-ergic neuronal elements, the dipeptide primarily affects DA-ergic neurotransmission at the presynaptic level.